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This paper presence interim (3 year) results from an ongoing 

case-control study based in 3 areas of the US scheduled to last 5 
years. Even though it is incomplete, Llile paper considcru more lung 
cancer cases among lifelong never smoking females than any previous 
study. At £20 the number is slightly more than the 417 of 
Wu-Williams and considerably more than the 246 of Gao, the 200 of 
tiirayam* and the 199 of the second Lam study, the previous largest 
studies. It Involves almost 3 time* the number of lung cancer cases 
among lifelong never smoking women a* the previous largest US 
studies (Varela/Janarich 3,44, Gatflnkel prospective 153, Garfinkol 
casa*control 134). For this reason, and for the care taken to attend 
to various sources of bias, It is, despite its Interim nature, 
clearly an important papar. It ifl interesting to note that 3 of its 
authors (Correa, Wu-Williams and Baffler) have previously publlshad 
studies on JETS and lung canoet, while 1 (Reynolds) has previously 
published on ETS and heart disease. ALao that the paper appears In & 
now jj ournal. 


PM3001487869 


Source: https://www.industrydocuments.ucsf.edu/docs/lnyj0001 


>« c; o v 


0S1642S2S5 


5 s O 3 


IS. 11. SI 1 S : 4 2 

■ wnr, ' 81 17: IS FAX SS164232SS 


a- s xj R 

P N LEE 






The study involves 2 control grpupe, 231 colon cancer cuntrsla 
end 780 population controls, end relative risks ar* piatentsd 
compared with each set ot controls, Five main iudioae of ets 
exposure were used. For the four relating to exposure in adult life, 
relative risks (adjusted Cor age, race, study area, annual income 
and education) ware elevated, two significantly - occupational 
exposure to cigarette smoke RB. — 1.34 95% limits = 1.03-1.73 and 
social exposure RS. 1.58 (1.22-2.04) - and two almost so » exposure 

from spouse R8. >» 1,21 (0.96-1.S4) and from other household members 
RR - 1.23 (0,97-1.56). Exposure In childhood did not show any 
positive relationship - indeed all the estimates shown in Table 7, 
whether exposure from the mother, father or other household member 

is considered, or whether either colon or population controls are 

used for comparison, are in the range 0.81-0,96, though in no case 
doea the negative relationship approach statistical signifiuaxic*. 
For the exposures in adult: life, the associations tended to he 

strongest when adenocarcinomas (which formed 78% of the total lung 
cancers) ware considered on fchair own. As can be seen in Tahle 6, 
ail four relative risk estimates in relation, to ever exposure in 
adult life were statistically significant. The authors Isy stress 
on the fact th*h a dose-response relationship was evident when 
relating risk of lung cancer, and of adenocarcinoma specifically, 
to pack-years of exposure from the spouse. their only figure 
depicting the findings. The authors conclude their discussion by 
mating that "the findings provide additional evidence in favor of a 
causal relationship between exposure to ETS and lung cancer in women 
who have never used tobacco themselves, A dose-rusponee, not 
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likely do be duo to chance, vac apparent for exposure to tobacco 
smoke during adult life from a variety of exposure sources. The 
association was specific for both adenocarcinoma of the lung and for 
all lung cancers combined compared to colon cancer' 1 . 

Z. Comments. 

In sections below I will comment on a number of specific 

issues, during Which certain features of the study will become 
clearer, Chapter 3 of my forthcoming book should be referred to in 
order to confirm detalla of statements 1 make, 

2.1 Tha qqpea 

As is normal in US case-control studies (Lhough not In European 
studies), 100% histopathologic&l confirmation of diagnosis of 
primary carcinoma of the lung la required before a patient can enter 
the study. The validity of the diagnosis is further strengthened by 
tha independent review of the slide* by a pathologist specialising 

in puissjiasj) pathology, tfho also compared his spiife «n typ* 

with that originally diagnosed by the hospital, The 420 cases 
Included in the analysis consist of 429 potential cases loss 9 
canaidered net to be primary lung carcinoma on review. However it 
should he noted that the review has only so far been conduotad of 
366, so 60 of the 420 cases included in the analysis have not been 

reviewed. This is unlikely to be serious given tha small proportion 
on mm-eonfirmed eases (2.4%), and indftad a strength of tha study ia 
the careful attention given to diagnosis and cell typing. The paper 
includes an interesting table (Table 3) showing the relationship 
between cell type as diagnoaed initially by the hospital and on 
review. It is interesting to note that the review pushed tha 
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proportion cf adenocarcinomas up from 69% to 78%, and that this 
proportion Lb generally higher than seen in other studies . As shown 
in Tabla 3.4 of my book, 6 other US casa-control studies of ETS and 
lung cancer have only reported percentages of adenocarcinomas 

ranging from '*0% to 63% (mean about 55%) t and one must inevitably 
wonder whether the pathologist in question had a penchant for the 
diagnosis "adenocarcinoma'', in many siLuaLione of pathological 
review, discrepancies are discussed and a Joint opinion reached. 

Here the reviewing pathologist <S D Greenberg) seems to have 
ultimate power to determine the diagnosis as his categorisation was 

uead in the statistical analysis. There would seem to be a need for 
an independent expert pathologist to review the slide* before too 
much can be uiade of the adenocarcinoma specific results. 

2.2 33a.flansralg, 

One control group waa subject* with diagnosed primary carcinoma 
of the colon, and the other was a general population group selected 
first by random digit dialling, and then supplemented by random 
sampling from the flies of the Health Gate Financing Administration. 

Both types of control have strengths and weaknesses. The population 
group is difficult to make exactly representative of tha hospital 
catchment area (though the matching procedure on age, residanoo, 
language, an* lifelong nonnuiukiug utuLua helps). Furthermore, and 
probably more importantly, use of a population group runa into the 
dangers of recall bias, with the possibility that a lung cancer cat* 

(or her next-of-kin) may be mote ready to recall exposures <U\ an 
attempt to explain hot disease) than is a healthy control. The use 
of colon cancer controls attempts to get round this problem, mid 
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alao others caused by ocher differences ift the "environment" of 

cancer cases and healthy individuals, hue may still not be 
completely adequate, Hy reason tor doubt is not go much that the 
colon cancer cases may have atypical smoking and ETS exposure 
because I feel they don't (the literature is solid on smoking being 
unrelated to colon cancer, and X don't believe R Sandler's crazy 
£§§ults relating colon cancer to ETS), but is that, because of the 

known association of lung cancer with smoking and ETS, recall bias 
say still net totally be avoided. 

Although the study has chosen two control group* rather chan, 
one, which is an advantage, and has certainly chosen the mo ml 
appropriate cancer controls, it ia still not impossible that both 
controls are somewhat biassed in favour of an association of ets 

with lung cancer, even though results were generally similar for Lite 
2 contra! group*. In considering the adequacy of the control groups, 

It is important to note: (1) that the proportion of n«xfc-o£-kin 

respondents was very different for lung cancer case* (34%) and colon 
cancer casaa (10%), and (ii) that not only were all Lae population 
controls self-respondents, but the success rate of obtaining 
interviews varies markedly by group (84% cases, 73% colon controls, 

72% population controls). Such differences can easily impart bt««, 
though the author* note results were similar for self and ■arrogate, 
respondentia, 

2.3 The inter view and data collected 

It is interesting to note that nowhere in the paper 1.. it 
stated where the interview took place. Given urine was taken it 
could not have been by telephone, I assume that the interviews '..era 
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at: the subject's or next-of-kin 1 s home, The data collected ia noted 
to be extensive, with information obtained not only on many eourcea 

Of ET5 exposure J ail? °?> occupation, diet, medical history, and 
other (unstated) "exposures of interest". 

2.4 Confirmati on of lifelong nonsmoklng-fttatua 

Women who reported ever smoking 100 or more cigarettes or using 
any other tobacco for more than 6 months were considered ineligible. 

1 would have thought more than a month would have been preferable, 
but as virtually no -women smoke other than cigarettes this is not a 
problem, 

Hare serious Is the possibility that acme of these women were 
actually current or ex-smok«ra not reported as such, with the 
concomitant danger of "fliiselafisification bias 11 that 1 have discuasad 
widely. In order to try to get round this problem, multiple sources 
of data were used - namely the medical record, the physician, and 

then th» study subject or surrogate. Study respondents were 
questioned twice (at contact to *»c up the interview and at the 
beginning of the interview), with self-reported current nonsmoking 
status corroborated by measurement of urinary cotinine. While chase 
procedures era a considerable improvement over chose in othar 
studies, I am not totally convinced that mlsclassification can be 
eliminated. 

rgason for this is that many smokers give up smoking whan 

they gat lung cancer to that urinary cotinine may be of uo value, 

Another La that obtaining data from hospital records, the physician 
and the patiant may be of little independent corroborative value 
since ch« origin*! 5ouka of all the information may well be tha 
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patient, and if she is not admitting smoking, all tha sources may be 
wrong. Another is that the data for the healthy controls is less 
checked since there are no hospital or physician records. Also when 
smoking data are obtained from a surrogate, and are likely to be 

more unreliable, there is no eotinina data for the subject as a 

check. 

1 found it quite remarkable that the proportion of subjects 
wIl.1i high uuLiuluw values (>100 ng/mg) was lower in lung oanetr 

cases than In the controls (s«« Table 1), Because th* frequency of 
ever smokers is much higher for lung cancer cases than it is for 
women generally one would have expected a given rate of denial of 
amoking to produce a much kigher rate of 1 true 

self-reported nevar smokers. Thus if 50s of women with colon cancer 
smoke, 2% denial will produce 1 "liar" among 51.0 self-reportod 
never smokers, or 2.0%. If, in contrast, 90% of woman with lung 
cancer Bmoke, 2% denial will produce 1,8 "liars" among 11.8 

self-reported never smokers, or 15.3%, i.e, a 7 to 8 times higher 
rata. In fact the rate in colon cancer oases, 7/260 — 2.7%, is of 
this order, but that in lung cancer cases, 2/239 -0.8%, is 3 to 4 
times lower not 7 to 8 times Ulghaf' . What do wa infer from this? 

One is the point noted above, namely that many lung cancer cases 

give up smoking when they get the disease, This, however, cannot be 
the full explanation since by no means all lung cancer patlenta do. 

Can it be that women with lung cancer who smoke are less ready to 
deny smoking than woman with colon cancer who smoke? This aee»i 

possible, but: mote thought and data are needed, 
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In any event It seems to me that the procedures undergone do 

not rule out tha possibility that * substantia! proportion of lung 
cancer patients may have smoked in the past. 

2.5 Failure to.xdlust for confounding variables 

A remarkable feature of this paper, and a major weakness of it, 
is tha fact that it has failed to adjust in analysis for many major 
potential confounding variables despite having collected relevant 
gata. The adjustments carried out have only concerned demographic 

variables (age, race, study area, income and education), Failure to 

take diet into account is a major weakness, bearing in mind recent 
evidence from studies of Sidney and La narchand that ZTS expusura i« 
highly negatively Correlated with dietary beta-carotene, an 
important predictor of lung cancer. Failure to taka occupation Into 
account may also bs ImpcFtAnt, 

There has also been total failure to take into account what 
might be called "relevant denominators". Thus the analysis o£ 
spousal ETS exposure is not limited to married women, the analysis 
of ETS exposure from other household members is not adjures .or 
number of other household members, the analysis uf occupational 'ITS 
exposure is not limited to working women, the analysis o£ social 

exposure to ETS is not adjusted for nuBUt Of SDOUl OOCaiiOW; 
eftd analysis of ETS exposure in childhood is not adjusted for period 
of exposure. This is just poor statistics, and confuses the 
relationship of lung cancer to ETS with the relationship of lung 
. efincatr to marital status, occupation, household size, sociability 
and survival of parents. 

PM3001487876 

Source: https://www.industrydocuments.ucsf.edu/docs/lnyj0001 


u m 


r aa 


a-c BUR 

t il UbL f 


UOlOHCDilDJ 


1 u 


■ 9 p 

Specific effect for adenocarcinoma 
There are three issuea here. 

Firstly, it would be quite remarkable if ETS were really to 

Increase risk of adenocarcinoma l>y $04 ftKi IIISGlfitiCH Of 

active smoking with adenoaarcinoma is ao weak and given the much 
lower expe-sure to smoke constituents from ETS than from active 
smoking, 

Secondly, thara ie no couslattml iudivaLiui'i from the remaining 
literature that ETS is associated more with adenocarcinoma (of 
adenocarcinoma/large cell lung cancer) than with squamoua (or 
8[|U8ffl9U§/§n]fiii S§H 1- un g cancer^ . Thus Garfinkel (in his 

case-control study), Fershagen, and Dalager (in their analysis of 3 
studies combined) found a relationship of spouse smoking to squamous 
and no relationship lu adwuucarcinoma and Trichopouloj found a 
relationship of spouse smoking to ETS in a study whore 
adenocarcinomas were excluded (specifically because an association 

was A Priori unlikely! J. 8nly Hfca B?A LflJl iM&S lfl ilODg KOIlg llSVC 
previously shown a significant association of ETS specifically with 
adenocarcinoma out of all th» studios that have taken type into 
account, and they ate not gfe&t! studies. 

Thirdly, I found it surprising, and somewhat indicative of an 
author bias, that no results had been separately presented for 
other types. These would have shown a negative relationship, which 

though not significant would seem to be worth presenting, for apoueo 
exposure 1 estimate the relative ^ri»k to be 0.«7 v.iuh 9b* limit* 

0.5$-l.36. Xha relative risk is not in fact significantly different 
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from that: for adenocarcinoma <SR - 1.38, limits 1,04-1,82, 

chisquaced for different® 2.96 on 1 d.L'. (pxi.uu)) eo 1 would have 
thought that® vara 2 alternative procedures on statistical grounds: 

(a) present only the combined results on. the hauls that the two 

estimates did not: differ significantly, or 

(b) present results for adanocaicluume end other cell typc3 

separately. 

Presenting the subset showing the higher risk and not the subset 
showing the lower risk is not justified. 

2.7 E&£»8m& 

Figure 1 looks quite impressive, showing risk rising reasonably 
smoothly with increasing pack years both far all lung cancer and for 
adenocarcinoma. However appearances are somewhat deceptive and again 

zu iufehsfs luva bm guilty e? 8YSj-&5$HH i M iTl § "best ca 9 «" 

results. In the first place, as noted above, no result* for 
non-adeno lung cancer are given. In the second place, the analysis 
o£ pack years does not adjust for potential uuufouitding by length of 
marriage. Thirdly, and most seriously, the overall results from 
the study do not show & convincing dose-response relationship. If 

one studies the l 4os«~response MlatlOnsMpS SllOWB iB T&l? *>| 
looking at how risk estimate* vary by level of exposure (within ETS 
exposed group*), it i* evident that there is no consistent pattern. 

For social exposure, where relative risks are 1.34, 2.01 and 

1.65 for all lung cancer and 1.29, 2.40 and 1,50 for adenocarcinoma 

for the 3 increasing exposure groups an inverted u-shepa 

relationship is seen, and thB sains is seed to r occupational eltposUM 
for all lung cancer, where relative risks Are 1.J1, 1-43 end 1.10. 

a 
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Fer occupational exposure. for adenocarcinoma risks, 1.38, 1.42 and 

1.37, decline with increasing years of exposures. For exposure from 

other household members risk is very iiiiillal fur th« 1 perish gf 
exposure <1.20, 1.23 £or all lung cancer, 1,36, 1.35 for 

adenocarcinoma), Even for exposure from the spouse risks for *11 
lung cancer do not rise smoothly with Increasing years of exposure 
(1.19, 1.14, and 1.25), Only for adenocarcinoma doe* one actually 

have th* 3 risks in nha order axpsccad by the hypothesis (J1.53, l.iQ 

And 1.43) and even, her* they ate not very different:. It becomes 
clear that the authors have specifically selected a type of exposure 

(spouse) *nd an index (pack-years) which best shows a doee-reaponsa, 

*nd that the data do not generally show a trend. The trend 
statistics in Table 6 are misleading to some extent, because they 
include tho non-exposed group and do not answer the question an to 
whether risk rises by exposure for those that are exposed, 

2.8 Variation i n relative risk-by other. fAC-tor? 

The authors note no statistically significant Jif^arehdJS 
between risk estimates by study area, However they do note results 
vary from 1.17 to 2,64 for riels of adenocarcinoma associated with 
spouses' cigarette smoking, It is a pity more detail* were not 

given. 

Mo otW dftU on filiation in risk by m & Lm 

One would like to know particularly whether risk estimates vary by 
age. To data only on* study, Hirayama, ha* provided data here and 
this suggested a substantial variation. Since the statistical 
m&chedi: implicitly assume no such variation exists, more data would 
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be useful. Hopefully, this will be provided when the 3 year 
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2.9 ^ome minor points 

Thera is an obvious typographical in Table 4 where the total 

nUlMr Of lung ean&tfl J.S 2 SaS§d to be 240 when it actually is 420. 

In the Uiauw.»t>i.ou seutiuu when comparing sh*ir proportion of 
adenocarcinomas <76%> with other etudiee they only cite a similar 
proportion (74%) in Kabat and Wynder for Krayberg type II. Howaver 
Kreyberg type II includes small cell and Kabat and Wynder only 
reported C2» adenocarcinoma in thair never smoking women. It is 

interacting no note eftat in m arrant study r «naii ceii u much 

less common (3%) chan K&bat and Wyiuler found in their women (12%). 

2.10 fienaaaljeufflalaaiaiia 

This study is larger than and has considerable advantages over 
other studies, including cotinine data, review of histopathologic*! 
diagnosis, multiple control groups. It also has an extensive 
questionnaire. Nevertheless it hat* not pruvided conclusive ovideneo 
of an effect of ETS. Major limitations o£ the paper are; 

(i) Failure to take confounding variables into account; 

(ii) its interim nature, with date Incomplete in various aroao; 

<iii) It» tendency to present the results in such a way aa to 

mislead * claiming an effect Specific for adenocarcinoma when 
there is no significant variation in risk by cell type, and 

selecting out the only exposure (spouse) and index 
(pack-years) which bast demon*crates a dose response. 
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2. Effect on .aalitlne 

It is o£ interest to iee how inclusion of the current results 

effects recently conducted »et*-enelyses, There ia a question In 
this study as to which estimate* to choose from those available. For 
consistency with what I have previously selected I would choose 
spouss ever smoked any type of tobacco (rather than just cigarettes) 
for the spouse data. For the combined control groups w* have, using 

Table 5, unadjusted data of 

Cases exposed 294 unexpossd 128 

Controls exposed 723 unexposed 408 

giving a relative risk of 1.32 with 93% limits (1.02-1.68), 

For the covariate adjusted data we take & weighted average of 
the estimates of 1.28 (0.93-1.75) for colon cancer and 1.29 

(0.99-1.69) for population controls, giving a combined estimate of 
1.29 with 93% limits I estimate approximately as 1,61-1.£6. 

Including these data has the e££aefc illustrated in the table 

below; 


RuluLive flaks 
Without Fanthem 


(95% limits) 

Including Fontham 


All studies - unadjusted 

- adjusted 

us studies - unadjusted 

- adjusted 


1 . 18 ( 1 . 07 - 1 . 29 ) 

1,15(1.05-1.26) 

1.11(0.92*1.33) 

1,11(0.92-1.34) 


1.19(1.09-1.31) 
1.17(1.07-1.2B> 
1.18(1.02-1.37) 
1.18(1.02-1.375 


For occupational exposure one has to choose tho cigarette data 
of Table 6 where the risk estimate ia 1.34 (1.03-1.73), This pushes 
the overall estimate up from 0.98(0,89_1.08) pre-Fontharo, to 
7.02(0.93-1.127 post-Fontham, 
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For childhood exposure, where my pre-Fontham estimate was 
a.suwo.gfl.i . 12 1 ? . including any estimates in Table 7 From lIua FonUjam 
study will push the relative risk down slightly, but it will remain 
non-significant. Using maternal data and combining the controls 
(which gives an RR of 0.84 with limits of about 0,57-1,24) produces 
a new me ta-ana lysis relative risk of 0.9fc(0.fi5--1.09'> . 

The only material effect on the mo ta-analysis is that the US 
estimate for spouse smoking in women has been pushed up to a level 
similar to chat in all studies, and that it is now marginally 
statistically significant, 
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